(RECEIVED FOR PUBLICATION AUGUST 30, 1956) For a number of years after the first isolation of a virus from a case of human keratitis (Griuter, 1913 , quoted by Lowenstein, 1919 ) the true nature of herpes remained in doubt because it did not seem to follow the hitherto accepted pattern of infectious disease (Doerr, 1938) . But in 1938 Dodd, Johnston and Buddingh showed that herpes simplex virus could frequently be recovered from the saliva of cases of ulcerative stomatitis in children (Dodd et al., 1938) . These findings were confirmed the following year by Burnet and Williams who showed that after the acute phase of the illness herpes-neutralizing antibody appeared for the first time in the blood (Burnet and Williams, 1939) . It was thus possible to distinguish between a primary herpetic infection in an individual with no previous immunity and a recurrent infection in which antibody was already present (Andrewes and Carmichael, 1930) and from these observations the modern concept of herpes as an infectious disease has developed (McNair Scott, 1954) .
As in many other virus diseases inapparent infection is extremely common and it has been estimated that as many as 90 to 95 % of all herpetic infections are asymptomatic (McNair Scott, 1954; Blank and Rake, 1955) . In symptomatic infections the clinical picture is extremely variable both as regards site of infection and severity (Brain, 1956) and, also, children with eczema are particularly prone to develop a generalized infection due to virus dissemination. This is usually referred to as Kaposi's varicelliform eruption (K.V.E.) or eczema herpeticum. Many of these cases run a severe course (Jackson and Dudgeon, 1951) . In recent years another and even more severe form of herpes has been recognized in which there is a fulminating infection with widespread visceral necrosis. Zuelzer and Stulberg first reported from the United States eight such patients among whom the most gross and widespread visceral lesions were found in a group of premature infants (Zuelzer and Stulberg, 1952) . Subsequently, in this country, cases have been recorded of generalized herpes with hepatitis and encephalitis in newborn twins (France and Wilmers, 1953) and disseminated herpes with hepatic necrosis and isolation of virus from the liver at necropsy (Pugh, Newns and Dudgeon, 1954) . However, visceral necrosis is not confined to this group of fulminating cases but may also occur in K.V.E. An instance of this was the finding of typical viral and atypical necrotic visceral lesions in a fatal case of K.V.E. seen in a small outbreak of herpes in a children's ward (Pugh, Dudgeon and Bodian, 1955) .
The case described here is another example of fatal K.V.E. occurring in a ward for the treatment of skin disease, in which there were almost certainly two other cases of herpes simplex infection at the same time. After an illness which initially ran a not unusual course sudden deterioration with clinical evidence of adrenal insufficiency developed. At necropsy many necrotic lesions were discovered in both adrenals and herpes simplex virus was recovered from the adrenals, skin, brain, lymph nodes and uvula.
Case Report P.G., a boy aged 9 months, was admitted to hospital on July 14, 1954, with a history of eczema, superimposed on a napkin erythema, since the age of 3 months. On admission weeping and crusted eczematous lesions were present on the trunk, face and limbs with enlargement of the lymph nodes but without obvious signs of secondary pyogenic infection. He was treated with saline baths and cooling lotions and for a time the skin lesions improved considerably. Later a relapse occurred and cortisone, 50 mg. daily, was given for three days but without effect. However, by the beginning of September the skin eruption had cleared except for some weeping lesions on the face which were then successfully treated with 1 % hydrocortisone ointment locally.
On October 11 two other children (J.D. and A.W.) with 'infected eczema' were admitted to the ward and the possibility that they were suffering from herpes simplex infection was considered. In one case (J.D.) cytological evidence of herpes was found and the virus was sub-120 Fig. 2 illustrates the course of the illness.
Laboratory Investigations
The methods of investigation used in this case have been described fully elsewhere (Dudgeon, 1951; Pugh et al., 1955 (Fig. 3) . The cervical, para-aortic, iliac and inguinal lymph nodes were enlarged and hyper-plastic. No other relevant abnormalities were found on internal examination.
Histology Sections taken from all areas of the skin showed changes consistent with a chronic stage of eczema, with acanthosis, broadening of the rete pegs, hyperkeratosis and some lymphocytic infiltration in the more superficial parts of the corium. In addition, herpetic lesions were seen in all stages of evolution, varying from areas of early mal vesicle formation to large areas of fullecrosis of the epidermis. In all instances lad clearly defined margins, showed a variable secondary infection and had a superficial crusted material. Unless there was a marked condary infection, polymorph infiltration was onspicuous feature in any of the lesions. At y of the vesicles and necrotic areas the intact zlIs frequently were multinucleate and enso-called 'ballooned cells'-and both baso-,cidophilic intranuclear inclusions, characteraes simplex, were seen. Similar necrotic and ,ions, with intranuclear inclusions, occurred e and uvula, whilst in the lower part of the there was a zone of full-thickness necrosis of um due to a local herpetic lesion. Both tained numerous clearly demarcated areas of ilative parenchymal necrosis affecting the full the cortex. At the margins of the lesions mall collections of polymorphs, together with tic nuclear debris (Fig. 4) (Fig. 5) . Many sections from representative areas in the brain and spinal cord failed to reveal any specific viral lesions, although at all levels there was a variable meningeal reaction, consisting of congestion and small aggregations of lymphocytes, as well as parenchymal damage, with chromatolysis of a considerable number of the ganglion -cells. This was accompanied by a diffuse increase of round lymphocyte-like cells in the parenchyma and some perivascular cuffing of a few of the penetrating vessels with lymphocytes. These changes were particularly well marked in the cord, medulla and pons. No inclusions could be found. The lymph nodes showed well marked lymphoid hyperplasia and some patchy sinus catarrh, whilst in some nodes there was an accumulation of polymorphs and eosinophilic debris in the peripheral sinuses; no specific viral lesions were seen. The upper lobes of both lungs contained a few small foci of early bronchopneumonic consolidation.
Discussion
This infant died at the age of 12 months from generalized herpes simplex (K.V.E.) after an illness lasting 11 days. From the clinical point of view the course of the disease was unusual, as were a number of the laboratory findings.
The baby became infected with herpes simplex virus whilst in hospital for treatment of eczema and for just over a week the disease ran a perfectly normal course for an attack of K.V.E. But on the eighth day after the probable date of exposure, when the infection appeared to be resolving, the child suddenly became acutely ill again with clinical signs of adrenal insufficiency which persisted until death two days later. This is, in our experience, a most uncommon clinical course for a generalized herpetic infection in a child of this age. Moreover, we have not been able to find any similar accounts in the literature except that, in the series reported by Zuelzer and Stulberg (1952) , three of the cases showed signs of acute shock just before death. In most cases of K.V.E. the severity of the infection is related to the size of the area of skin involved and to the toxaemia resulting from both viral and heavy secondary bacterial infection. In this case the skin lesions, although extensive, were healing when the systemic collapse occurred, so that it seemed certain that some serious complication, such as widespread visceral involvement or massive invasion of an important internal organ, had occurred. Postmortem examination showed that this was in fact the case for there were viral lesions in many tissues, with particularly severe and extensive involvement of the adrenals.
Adrenal lesions are by no means unknown in herpes simplex and were first described by Hass (1935) in a case of hepato-adrenal necrosis in a premature infant. Other reports are those of Quilligan and Wilson (1951) , Zuelzer and Stulberg (1952) , Pugh et al. (1954) and Pugh et al. (1955) , but this present case is the first one in which it has been possible to recover the virus from the affected gland. This may well be due to the heavy concentration of virus in the adrenal and to the fact that only six hours elapsed between death and necropsy. Also special precautions were taken to ensure that material for virus isolation was collected and stored under optimal conditions. In this connexion it may be significant that in the case reported by Pugh et al. (1955) the necropsy was not performed until 20 hours after death.
The reason for this marked involvement with such a heavy concentration of virus in the adrenals is difficult to understand and several factors have to be considered. First, the course of the infection might have been influenced by the use of cortisone but as this drug had been discontinued for several weeks before exposure to herpes this is highly improbable. Secondly, there might have been a defect in the immunity mechanism such as is known to occur in prolonged generalized vaccinia (Laurance, Cunliffe and Dudgeon, 1952; Hall, Cunliffe and Dudgeon, 1953) , a condition characterized by a very much longer course with widespread visceral necrosis and associated with a complete failure of antibody formation and in some cases with agammaglobulinaemia (Keiden, McCarthy and Haworth, 1953) . Again this seems unlikely in view of the short length of the illness, the presence of an inflammatory reaction in the skin and affected organs and the finding of a normal gamma globulin level in the blood. The diagnosis of agammaglobulinaemia and hypogammaglobulinaemia in the first year of life is unquestionably difficult as it seems probable that there is a condition of transient hypogammaglobulinaemia which arises from tardy development of gamma globulin rather than from any true defect in sensitivity. This transient condition is not, so far as we know, sexlinked and therefore appears to be different from the genetic agammaglobulinaemia described by Janeway et al. (Janeway, Apt and Gitlin, 1953) . The normal range for gamma globulin for a 9-month-old child lies somewhere between 400 and 700 mg. per 100 ml. plasma. The total circulating globulin for a child of this size probably is a little over 1 g. If this child had been suffering from hypogammaglobulinaemia in the first instance it is quite possible that the 1 g. gamma globulin which was given therapeutically would have raised the calculated level to within the normal range, thereby masking an under--124 ADRENAL NECROSIS IN GENERALIZED HERPES SIMPLEX lying hypogammaglobulinaemia (Martin, 1956) . Interpretation of the serological test in which neutralizing antibody was found in a titre of 1:16 is also complicated by the injection of 1,000 mg. gamma globulin only a few days before the serum was collected at necropsy. Moreover, this coincided with the time that antibody can usually be detected in significant titre in herpetic infections and, on the face of it, it seems probable that some at least of this antibody resulted from active immunity.
The only conclusion that can be drawn is that for some reason the adrenals were the site of an unusual degree of virus multiplication, as a result of which their normal activity was impaired and the normal response to infection was overwhelmed by the concentration of infective virus produced.
The possibility that changes in the central nervous system might have contributed to death has also to be considered, particularly when it is recalled that the virus was recovered from the brain. Although no specific histological evidence of herpes in the form of intranuclear inclusions could be found, it is probable that the inflammatory changes that were present resulted from early viral invasion. Despite this there is little doubt that the adrenal lesions were more lethal than those in the nervous system.
It now has to be considered what steps can usefully be taken to reduce the risks of infection in subsequent cases of infantile eczema. Children with eczema, and particularly the very young ones, are so susceptible to herpetic infection that it would seem advisable to use every means possible to reduce the risk of exposure and subsequent infection. In a series of 16 cases of K.V.E. seen at The Hospital for Sick Children, 10 were under 1 year of age and nine were classed as seriously ill, although none died (Jackson and Dudgeon, 1951) . In a more recent review of all cases of K.V.E. due to herpes simplex virus seen at this hospital from 1948 to 1956, a total of 36 cases was found of which approximately the same proportion were seriously ill. There were three deaths, including the case now reported (Brain, 1956) . The source of infection is of the greatest importance and, in exactly the same way as efforts are made to avoid bringing eczematous children into contact with vaccinia virus by postponing vaccination, so should the risk of exposure to herpes virus be minimized. Clearly this may be difficult as is shown in the case described here, where two cases of 'infected eczema' were admitted to the ward and in at least one of whom the diagnosis of herpes was confirmed later. Moreover, barrier nursing methods were in use in the ward. Summary A case is described of fatal generalized herpes simplex with extensive adrenal necrosis in a boy 9 months of age. An unusual feature was the sudden collapse with signs of adrenal insufficiency that occurred on the eighth day of the illness. Post-mortem examination showed evidence of visceral involvement with a particularly heavy concentration of virus in the adrenals. It is suggested that in certain circumstances infants or young children with eczema and likely to be exposed to herpetic infection should receive passive immunization with gamma globulin.
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